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ANSI Standard Header 
Files 



As you have learned in the past 24 hours, the C standard library comes with a 
set of include files called header files. These header files contain the declarations 
for the C library functions and macros, as well as relevant data types. Whenever 
a C function is invoked, the header file(s) with which the C function is 
associated has to be included in your programs. 
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The following are the ANSI standard header files: 

File Description 



assert . h Contains diagnostic functions. 

ctype . h Contains character testing and mapping functions. 

errno . h Contains constants for error processing. 

float . h Contains constants for floating-point values. 

limits . h Contains implementation-dependent values. 

locale . h Contains the setlocale ( ) function, and is used to set locale 

parameters. 

math . h Contains mathematics functions. 

setjmp.h Contains the set jmp( ) and long jmp( ) functions, and is used to 

bypass the normal function call and return discipline, 
signal . h Contains signal-handling functions. 

stdarg . h Contains functions and macros for implementing functions that 

accept a variable number of arguments. 

stddef .h Contains definitions for the ptrdiff_t, size_t, NULL, and errno 

macros. 

stdio . h Contains input and output functions. 

s t d 1 i b . h Contains general utility functions . 

string . h Contains functions that are used to manipulate strings. 

time . h Contains functions for manipulating time. 



Note 



If the C compiler on your machine is not 100% ANSI-conformable, some 
of the ANSI header files may not be available with the compiler. 
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Appendix 

ANSI C Library 
Functions 





As you learned in Hour 1, "Getting Started," each C compiler vendor delivered 
its own unique library functions before the ANSI standard was released. These 
days, most C compilers support the ANSI standard; you can guarantee that your 
C programs are portable across most of computer platforms, as long as you keep 
using the ANSI C library functions in your programs. 

This appendix lists all the ANSI C library functions and their header files 
alphabetically. Different C compilers may include some of the ANSI standard 
C functions in different header files. For more detailed explanations of the 
syntax and header files of the ANSI C functions, read the library reference from 
your C compiler vendor. 
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abort 

Terminates a program abnormally. 
The syntax of the abort function is 

#include <stdlib.h> 
void abort (void); 

abs 

Returns the absolute value of an integer. 
The syntax of the abs function is 

#include <math.h> 
int abs(int x) ; 

acos 

Calculates the arc cosine. 

The syntax of the acos function is 

#include <math.h> 
double acos(double x); 

asctime 

Converts time and date to ASCII. 
The syntax of the asctime function is 
#include <time.h> 

char *asctime( const struct tm *timeptr) ; 
asin 

Calculates the arc sine. 

The syntax of the asin function is 

#include <math.h> 
double asin(double x); 

assert 

Tests a condition and possibly aborts. 
The syntax of the assert macro is 

#include <assert.h> 
void assert (int x) ; 

atan 

Calculates the arc tangent. 

The syntax of the atan function is 

#include <math.h> 
double atan(double x); 
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atan2 

Calculates the arc tangent of y/x. 
The syntax of the atan2 function is 

#include <math.h> 

double atan2(double y, double x); 

atexit 

Registers the termination function. 

The syntax of the atexit function is 

#include <stdlib.h> 

int atexit(void( *f unc) (void) ) ; 

atof 

Converts a string to a floating-point number. 
The syntax of the atof function is 

#include <stdlib.h> 

double atof (const char *s); 

atoi 

Converts a string to an integer. 

The syntax of the atoi function is 

#include <stdlib.h> 

int atoi(const char *s); 

atoi 

Converts a string to a long. 

The syntax of the atoi function is 

#include <stdlib.h> 

long atol(const char *s); 

bsearch 

Binary search of an array. 

The syntax of the bsearch function is 

#include <stdlib.h> 

void bsearch(const void *key, const void *base, size_t elem, 

size_t width, int (*fcmp) ( const void *, const void *)); 
size_t width, int ( *fcmp) (const void *, const void *)); 

cabs 

Calculates the absolute value of a complex number. 
The syntax of the cabs macro is 

#include <math.h> 

double cabs(struct complex *z); 

1 
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calloc 

Allocates contiguous memory. 
The syntax of the calloc function is 
#include <stdlib.h> 

void *calloc(size_t nitem, size_t size); 
ceil 

Rounds up a number. 

The syntax of the ceil function is 

#include <math.h> 
double ceil(double x); 

clearerr 

Resets error indication. 

The syntax of the clearerr function is 

#include <stdio.h> 

void clearerr(FILE *stream); 

clock 

Determines processor time. 

The syntax of the clock function is 

#include <time.h> 
clock_t clock(void); 

cos 

Calculates the cosine of a number. 
The syntax of the cos function is 

#include <math.h> 
double cos(double x) ; 



■ 



cosh 

Calculates the hyperbolic cosine of a number. 
The syntax of the cosh function is 

#include <math.h> 
double cosh(double x); 



ctime 

Converts time and date to a string. 
The syntax of the ctime function is 

#include <time.h> 

char *ctime(const time_t *time); 
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diff time 

Calculates the difference between two times. 
The syntax of the diff time function is 
#include <time.h> 

double difftime(time_t time2, time_t timel); 
div 

Divides two integers; returns the quotient and remainder. 
The syntax of the div function is 

#include <stdlib.h> 

div_t div(int numer, int denom) ; 

exit 

Terminates a program. 

The syntax of the exit function is 

#include <stdlib.h> 
void exit(int x); 

exp 

Calculates the exponential value. 
The syntax of the exp function is 

#include <math.h> 
double exp(double x) ; 

f abs 

Returns the absolute value of a floating-point number. 

The syntax of the f abs function is 

#include <math.h> 
double fabs(double x); 

f close 

Closes a stream. 

The syntax of the f close function is 

#include <stdio.h> 

int fclose(FILE *stream); 

feof 

Detects the end of file in a stream. 
The syntax of the feof function is 

#include <stdio.h> 

int feof (FILE *stream); 
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terror 

Detects errors in a stream. 

The syntax of the terror function is 

#include <stdio.h> 

int ferror(FILE *stream); 

fflush 

Flushes a stream. 

The syntax of the fflush function is 

#include <stdio.h> 

int fflush(FILE *stream) ; 

f getc 

Gets a character from a stream. 

The syntax of the f getc function is 

#include <stdio.h> 

int fgetc(FILE *stream); 

f getpos 

Gets the current position of the file pointer. 
The syntax of the f getpos function is 
#include <stdio.h> 

int fgetpos(FILE *stream, fpos_t *pos); 
f gets 

Gets a string from a stream. 

The syntax of the f gets function is 
#include <stdio.h> 

char *fgets(char *s, int n, FILE *stream) ; 
floor 

Rounds down a number. 

The syntax of the floor function is 

#include <math.h> 
double floor(double x); 

f mod 

Calculates x modulo y, which is the remainder of x/y. 
The syntax of the f mod function is 

#include <math.h> 

double fmod(double x, double y); 
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f open 

Opens a stream. 

The syntax of the f open function is 
#include <stdio.h> 

FILE *fopen(const char *filename, const char *mode); 
f printf 

Writes formatted output to a stream. 

The syntax of the f printf function is 
#include <stdio.h> 

int f printf (FILE *stream, const char *format, ...); 
f putc 

Puts a character on a stream. 

The syntax of the f putc function is 

#include <stdio.h> 

int fputc(int c , FILE *stream); 

f puts 

Puts a string on a stream. 

The syntax of the f puts function is 
#include <stdio.h> 

int fputs(const char *s, FILE *stream) ; 
f read 

Reads data from a stream. 

The syntax of the f read function is 
#include <stdio.h> 

size_t fread(void *ptr, size_t size, size_t n, FILE *stream); 
free 

Frees an allocated memory block. 
The syntax of the free function is 

#include <stdlib.h> 
void free(void *ptr); 

f reopen 

Associates a new file with an open stream. 
The syntax of the f reopen function is 
#include <stdio.h> 

FILE *f reopen(const char *filename, const char *mode, FILE *stream); 
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f rexp 

Splits a number into mantissa and exponent. 
The syntax of the f rexp function is 
#include <math.h> 

double frexp(double x, int *exponent); 
f scant 

Scans and formats input from a stream. 
The syntax of the f scant function is 
#include <stdio.h> 

int f scant (FILE *stream, const char *format, ...); 
f seek 

Repositions a file pointer on a stream. 
The syntax of the f seek function is 
#include <stdio.h> 

int fseek(FILE *stream, long offset, int whence); 
f setpos 

Positions the file pointer of a stream. 
The syntax of the f setpos function is 
#include <stdio.h> 

int f setpos (FILE *stream, const fpos_t *pos) ; 
ftell 

Returns the current file pointer for a stream. 

The syntax of the ftell function is 

#include <stdio.h> 

long ftell(FILE *stream); 

fwrite 

Writes to a stream. 

The syntax of the fwrite function is 

#include <stdio.h> 

size_t fwrite(const void *ptr, size_t size, size_t n, FILE *stream); 
getc 

Gets a character from a stream. 



The syntax of the getc function is 



#include <stdio.h> 

int getc(FILE *stream); 
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getchar 

Gets a character from stdin. 

The syntax of the getchar function is 

#include <stdio.h> 
int getchar( void) ; 

getenv 

Gets a string from an implementation-defined environment list. 
The syntax of the getenv function is 

#include <stdlib.h> 

char *getenv(const char *name); 

gets 

Gets a string from stdin. 

The syntax of the gets function is 

#include <stdio.h> 
char *gets(char *s) ; 

gmtime 

Converts time and date to Greenwich mean time (GMT). 
The syntax of the gmtime function is 
#include <time.h> 

struct tm *gmtime(const time_t *time); 
isalnum 

Classifies ASCII-coded alphabetic and digit values. 
The syntax of the isalnum function is 

#include <ctype.h> 
int isalnum(int c) ; 

isalpha 

Classifies ASCII-coded alphabetic values. 
The syntax of the isalpha function is 

#include <ctype.h> 
int isalpha(int c) ; 

iscntrl 

Controls ASCII-coded characters. 
The syntax of the iscntrl function is 

#include <ctype.h> 
int iscntrl(int c) ; 
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isdigit 

Classifies decimal digit characters. 
The syntax of the isdigit function is 

#include <ctype.h> 
int isdigit ( int c) ; 

isgraph 

Classifies all printable characters except space characters. 
The syntax of the isgraph function is 

#include <ctype.h> 
int isgraph(int c) ; 

is lower 

Classifies lowercase letters. 

The syntax of the islower function is 

#include <ctype.h> 
int islower(int c) ; 

isprint 

Classifies all printing characters, including space. 
The syntax of the isprint function is 

#include <ctype.h> 
int isprint(int c) ; 

ispunct 

Classifies all printing characters except a space and characters for which inalnum( ) is true. 

The syntax of the ispunct function is 

#include <ctype.h> 
int ispunctfint c) ; 

isspace 

Classifies a space, tab, carriage return, new line, vertical tab, or formfeed (0x09 to OxOD, 
0x20). 

The syntax of the isspace function is 

#include <ctype.h> 
int isspacefint c) ; 



ANSI C Library Functions 



isupper 

Classifies uppercase letters. 

The syntax of the isupper function is 

#include <ctype.h> 
int isupper(int c) ; 



isxdigit 

Classifies hexadecimal digits. 

The syntax of the isxdigit function is 

#include <ctype.h> 
int isxdigit ( int c) ; 



labs 

Returns a long absolute value. 
The syntax of the labs function is 

#include <math.h> 
long labs(long x) ; 



ldexp 

Calculates x * 2**exp. 

The syntax of the ldexp function is 

#include <math.h> 

double ldexp(double x, int exp); 



ldiv 

Divides two longs and returns the quotient and remainder. 
The syntax of the ldiv function is 

#include <stdlib.h> 

ldiv_t ldiv(long numer, long denom) ; 



localtime 

Converts time and date to a structure. 
The syntax of the localtime function is 
#include <time.h> 

struct tm *localtime(const time_t *time); 
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log 

Calculates the natural logarithm of a number. 
The syntax of the log function is 

#include <math.h> 
double log(double x) ; 

log10 

Calculates the base 10 logarithm of a number. 

The syntax of the log 10 function is 

#include <math.h> 
double log10(double x); 

long jmp 

Performs a nonlocal goto. 

The syntax of the long jmp function is 

#include <setjmp.h> 

void longjmp( jmp_buf impb, int retval) ; 
malloc 

Allocates memory. 

The syntax of the malloc function is 

#include <stdlib.h> 

void *malloc(size_t size); 

memchr 

Searches n bytes for a given character. 

The syntax of the memchr function is 
#include <string.h> 

void *memchr( const void *s, int c, size_t n); 



memcmp 

Compares two blocks for a length of n bytes. 
The syntax of the memcmp function is 
#include <string.h> 

int memcmp(const void *s1 , const void *s2, size_t n); 



memcpy 

Copies a block of n bytes. 

The syntax of the memcpy function is 

#include <string.h> 

void *memcpy (void *dest, const void *src, size_t n); 
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memmove 

Copies a block of n bytes. 

The syntax of the memmove function is 

#include <string.h> 

void *memmove(void *dest, const void *src, size_t n); 
memset 

Sets n bytes of a block of memory to a given byte. 

The syntax of the memset function is 
#include <string.h> 

void *memset(void *s, int c, size_t n); 
mktime 

Converts time to calendar format. 
The syntax of the mktime function is 

#include <time.h> 

time_t mktime(struct tm *t); 

modf 

Splits a double into integer and fractional parts. 
The syntax of the modf function is 
#include <math.h> 

double modf (double x, double *ipart); 
perror 

Prints a system error message. 

The syntax of the perror function is 

#include <stdio.h> 

void perror(const char *s); 

pow 

Calculates x to the power of y. 
The syntax of the pow function is 

#include <math.h> 

double pow(double x, double y); 

printf 

Writes formatted output to stdout. 
The syntax of the printf function is 



#include <stdio.h> 

int printf (const char *format, ...); 
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putc 

Outputs a character to a stream. 

The syntax of the putc function is 

#include <stdio.h> 

int putc(int c, FILE *stream) ; 

putchar 

Outputs a character to stdout. 

The syntax of the putchar function is 

#include <stdio.h> 
int putchar(int c) ; 

puts 

Outputs a string to stdout. 

The syntax of the puts function is 

#include <stdio.h> 

int puts(const char *s); 

qsort 

Sorts an array of nelem in ascending order. 

The syntax of the qsort function is 
#include <stdlib.h> 

void qsort(void *base, size_t nelem, size_t width, int( *fcmp) (const void *, 
const void *) ) ; 

raise 

Sends a software signal to the executing program. 
The syntax of the raise function is 

#include <signal.h> 
int raise(int sig) ; 

rand 

Returns a generated random number. 
The syntax of the rand function is 

#include <stdlib.h> 
int rand(void); 
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realloc 

Reallocates memory. 

The syntax of the realloc function is 

#include <stdlib.h> 

void *realloc(void "block, size_t size); 



remove 

Removes a file. 



The syntax of the remove function is 

#include <stdio.h> 

int remove(const char "filename) ; 



rename 

Renames a file. 

The syntax of the rename function is 
#include <stdio.h> 

int rename(const char *oldname, const char *newname) ; 



rewind 

Repositions a file pointer to the beginning of a stream. 
The syntax of the rewind function is 

#include <stdio.h> 

void rewind(FILE *stream) ; 



scanf 

Scans and formats input from the stdin stream. 
The syntax of the scanf function is 

#include <stdio.h> 

int scanf (const char *format, ...); 



setbuf 

Assigns buffering to a stream. 

The syntax of the setbuf function is 
#include <stdio.h> 

void setbuf (FILE *stream, char *buf); 
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set jmp 

Sets up for a nonlocal goto. 

The syntax of the set jmp function is 

#include <setjmp.h> 

int setjmp(jmp_buf jmpb); 

setlocale 

Selects a locale. 

The syntax of the setlocale function is 
#include <locale.h> 

char *setlocale(int category, char "locale); 
setvbuf 

Assigns buffering to a stream. 

The syntax of the setvbuf function is 
#include <stdio.h> 

int setvbuf (FILE *stream, char *buf, int type, size_t size); 
signal 

Specifies signal-handling actions. 
The syntax of the signal function is 
#include <signal.h> 

void (*signal(int sig, void (*f unc) (int ) ) ) (int ) ; 
sin 

Calculates the sine of a number. 
The syntax of the sin function is 

#include <math.h> 
double sin(double x) ; 

sinh 

Calculates the hyperbolic sine of a number. 
The syntax of the sinh function is 

#include <math.h> 
double sinh(double x); 

sprintf 

Writes formatted output to a string. 
The syntax of the sprintf function is 
#include <stdio.h> 

int sprintf (char *buffer, const char *format, ...); 
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sqrt 

Calculates the positive square root. 
The syntax of the sqrt function is 

#include <math.h> 
double sqrt(double x); 

srand 

Initializes a random number generator. 

The syntax of the srand function is 

#include <stdlib.h> 

void srand(unsigned seed); 

sscanf 

Scans and formats input from a string. 
The syntax of the sscanf function is 
#include <stdio.h> 

int sscanf (const char *buffer, const char *format, ...); 
strcat 

Appends one string to another. 

The syntax of the strcat function is 
#include <string.h> 

char *strcat(char *dest, const char *src) ; 
strchr 

Scans a string for the first occurrence of a given character. 
The syntax of the strchr function is 

#include <string.h> 

char *strchr(const char *s, int c); 

strcmp 

Compares one string to another. 
The syntax of the strcmp function is 
#include <string.h> 

int strcmp(const char *s1, const char *s2) ; 
strcoll 

Compares two strings. 

The syntax of the strcoll function is 

#include <string.h> 

int strcollfchar *s1 , char *s2); 
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strcpy 

Copies one string into another. 

The syntax of the strcpy function is 
#include <string.h> 

char *strcpy (char *dest, const char *src); 
strcspn 

Scans a string for the initial segment not containing any subset of a given set of characters. 
The syntax of the strcspn function is 
#include <string.h> 

size_t strcspn(const char *s1 , const char *s2) ; 
strerror 

Returns a pointer to an error message string. 
The syntax of the strerror function is 

#include <string.h> 

char *strerror(int errnum) ; 

strf time 

Formats time for output. 

The syntax of the strf time function is 

#include <time.h> 

size_t strftime(char *s, size_t maxsize, const char *fmt, const struct tm *t); 
strlen 

Calculates the length of a string. 
The syntax of the strlen function is 

#include <string.h> 

size_t strlen(const char *s); 

strncat 

Appends a portion of one string to another. 

The syntax of the strncat function is 
#include <string.h> 

char *strncat(char *dest, const char *src, size_t n) ; 
strncmp 

Compares a portion of one string to a portion of another. 
The syntax of the strncmp function is 
#include <string.h> 

int strncmpfconst char *s1 , const char *s2, size_t n); 
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strncpy 

Copies a portion of a string into another, truncating or padding as necessary. 

The syntax of the strncpy function is 
#include <string.h> 

char *strncpy(char *dest, const char *src, size_t n) ; 
strpbrk 

Scans a string for the first occurrence of any character from a given set. 
The syntax of the strpbrk function is 
#include <string.h> 

char *strpbrk(const char *s1 , const char *s2) ; 
strrchr 

Scans a string for the last occurrence of a given character. 
The syntax of the strrchr function is 

#include <string.h> 

char *strrchr(consst char *s, int c) ; 

strspn 

Scans a string for the first segment that is a subset of a given set of characters. 
The syntax of the strspn function is 
#include <string.h> 

size_t strspn(const char *s1 , const char *s2) ; 
strstr 

Scans a string for the occurrence of a given substring. 

The syntax of the strstr function is 
#include <string.h> 

char *strstr(const char *s1 , const char *s2); 
strtod 

Converts a string to a double value. 
The syntax of the strtod function is 
#include <stdlib.h> 

double strtod(const char *s, char **endptr) ; 
strtok 

Searches a string for tokens which are separated by delimiters defined in a second string. 
The syntax of the strtok function is 
#include <string.h> 

char *strtok(char *s1, const char *s2); 
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strtol 

Converts a string to a long value in the given radix. 

The syntax of the strtol function is 
#include <stdlib.h> 

long strtol(const char *s, char **endptr, int radix); 
strtoul 

Converts a string to an unsigned long value in the given radix. 

The syntax of the strtoul function is 
#include <stdlib.h> 

unsigned long strtoul(const char *s, char **endptr, int radix); 
system 

Passes a given string to the host environment to be executed. 
The syntax of the system function is 

#include <stdlib.h> 

int system (const char *command); 

tan 

Calculates the tangent of a number. 
The syntax of the tan function is 

#include <math.h> 
double tan (double x) ; 

tanh 

Calculates the hyperbolic tangent of a number. 
The syntax of the tanh function is 

#include <math.h> 
double tanh(double x); 



time 

Obtains the time of day. 

The syntax of the time function is 

#include <time.h> 

time_t time(time_t *timer); 



tmpf ile 

Opens a temporary file in binary mode. 

The syntax of the tmpf ile function is 

#include <stdio.h> 
FILE *tmpfile(void) ; 
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tmpnam 

Creates a unique name for a temporary file. 
The syntax of the tmpnam function is 

#include <stdio.h> 
char *tmpnam(char *s); 

tolower 

Translates characters to lowercase. 
The syntax of the tolower function is 

#include <ctype.h> 
int tolower(int c) ; 

toupper 

Translates characters to uppercase. 
The syntax of the toupper function is 

#include <ctype.h> 
int toupper(int c) ; 

ungetc 

Pushes a character back into a stream. 

The syntax of the ungetc function is 

#include <stdio.h> 

int ungetc(int c, FILE *stream) ; 

va_arg 

Expands to an expression that has the type and value of the next argument. 

The syntax of the va_arg macro is 

#include <stdarg.h> 

type va_arg(va_list ap, type); 

va_end 

Helps the called function perform a normal return. 

The syntax of the va_end function is 

#include <stdarg.h> 
void va_end(va_list ap) ; 

va_start 

Initializes a given array for subsequent use by va_arg and va_end ( ) . 
The syntax of the va_start macro is 

#include <stdarg.h> 

void va_start(va_list ap, lastfix); 
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vf printf 

Writes formatted output to a stream. 
The syntax of the vf printf function is 

#include <stdarg.h> 
#include <stdio.h> 

int vf printf ( FILE *stream, const char *format, va_list arglist); 
vprintf 

Writes formatted output to stdout. 
The syntax of the vprintf function is 

#include <stdarg.h> 
#include <stdio.h> 

int vprintf (const char *format, va_list arglist); 
vsprintf 

Writes formatted output to a string. 
The syntax of the vf printf function is 

#include <stdarg.h> 
#include <stdio.h> 

int vsprintf ( char *buffer, const char *format, va_list arglist); 
wcstombs 

Converts a wchar t array into a multibyte string. 

The syntax of the wcstombs function is 
#include <stdlib.h> 

size_t wcstombs(char *s, const wchar_t *pwcs, size_t n); 
wctomb 

Converts a wchar t code into a multibyte character. 
The syntax of the wctomb function is 

#include <stdlib.h> 

int wctomb(char *s, wchar_t wc); 
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ASCII Character Set 

The original ASCII character set only includes characters with decimal values 
of 0 through 127. The following character set is actually an IBM-PC character 
set which covers characters 0 through 255. 
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DecX 10 


HexX 16 
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Some Popular 
Commercial C/C++ 
Compilers 

As mentioned earlier in this book, these days C compilers are usually packaged 
with C++ compilers. In other words, software vendors are more likely to sell you 
a single package that includes both the C and C++ compilers. Some popular 
commercial C/C++ compilers are listed in this appendix. 



444 



Appendix D 



Borland C++ Development Suite 5.0 

Borland C++ Development Suite 5.0 is a very comprehensive set of integrated C/C++ 
development tools that covers all phases of development. At the core of the development suite 
is Borland C++ 5.0. 

Including a C compiler, Borland C++ 5.0 provides full support for Windows programming 
and parallel 32- and 16-bit development. 

Founded in 1983 and headquartered in Scotts Valley, California, Borland International, 
Inc., has been recognized worldwide as a leading provider of solutions for software 
developers. 

To learn more about Borland C++ Development Suite 5.0, you can browse Borland's Web 
page at http: //www. borland . com/borlandcpp/cppprod . html. 

High C/C++ Compilers 

MetaWare's High C/C++ compilers produce executable code that is compact, fast, efficient, 
and particularly well suited to developing large, complex applications, as well as time- and 
space-critical embedded applications. 

In fact, MetaWare's High C was the first 32-bit compiler commercially available for the Intel 
386 platform in 1986. 

MetaWare Incorporated, founded in 1979 and headquartered in Santa Cruz, California, is 
a leading supplier of essential tools and enabling technologies for professional software 
developers. MetaWare's Web page on High C/C++ compilers is located at http:// 
www.metaware.com/techno/devtools . html. 

Symantec C++ 7.2 

Symantec C++ 7.2 is a powerful development system for developing applications for 
Windows 95, Windows NT, Windows 3. 1, and DOS. 

Also, Symantec provides Symantec C++ 8.0 for developing applications for the Power 
Macintosh system. 

Founded in 1982 and headquartered in Cupertino, California, Symantec Corporation 
develops, markets, and supports a diverse line of application and system software products 
designed to enhance individual and workgroup productivity as well as manage net- 
worked computing environments. You can find more information about Symantec C++ at 
http: //www. symantec.com/scpp/. 



Some Popular Commercial C/C++ Compilers 



445 



Visual C++ 5.0 Professional Edition 

Microsoft's Visual C++ 5.0 Professional Edition is the latest version of the C++ development 
tool that was widely in use at the time this book was being written. Bundled with a C 
compiler, Visual C++ 5.0 included many new features such as native support for Microsoft's 
Components Object Model (COM); new class libraries; an improved compiler that 
generates faster, smaller code; an enhanced development environment; and extensive support 
for the ANSI C++ language (draft) standard. 

Headquartered in Redmond, Washington, and found in 1975, Microsoft Corporation is 
currently the largest software company in the world. 

More information about Visual C++ can be found at http: / /www. microsoft . com/visualc/ 

Watcom C/C++ 

Sybase's Watcom C/C++ supports a wide range of host and target platforms, including 
Windows 95, Windows NT, OS/2, and extended DOS. With advanced compiler technol- 
ogy, Watcom C/C++ generates fast and tight code. 

Sybase, Inc., is a worldwide leader in client/server and Internet software and services, with 
its Powersoft-branded products focusing on the development tools marketplace. 

For more information on Watcom C/C++, you can browse Sybase's Web page at http: // 
www. Powersoft . com/ products/ languages /watccpl . html. 
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Answers to Quiz 
Questions and 
Exercises 




Hour 1 , "Getting Started 



Quiz 

1 . The lowest language mentioned in this hour is the machine lan- 
guage — that is, the binary code — that a computer can understand 
directly. On the other hand, the highest language is the human 
language, such as Chinese, English, French, and so on. Most high-level 
programming languages, such as C, Java, and Perl, are close to the 
human language. 

2. A computer cannot directly understand a program written in C. You 
have to compile the program and translate it into binary code so that 
the computer can read it. 
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3. Yes. That's the beauty of the C language; you can write a program in C and save it 
into a library file. Later, you can invoke the program in another C program by 
including the library file. 

4. We need the ANSI standard for C to guarantee the portability of the programs 
written in C. All C compiler vendors support the ANSI standard. If you write your 
program by following the rules set up by the ANSI standard, you can port your 
program to any machine by simply recompiling your program with a compiler that 
supports those machines. 

Hour 2, "Writing Your First G Program" 

Quiz 

1 . No. Actually, all comments you put into your program will be filtered out by the C 
preprocessor before the compiler can see them. Comments are written for you or 
other programmers who use your program. 

2. An .obj file is created after a program is compiled by the C compiler. You still need 
a linker to link all .obj files and other library files together to make the final 
executable file. 

3. No, the exit() function doesn't return any values. However, the return statement 
does. In the main() function, if the return statement returns a value of 0, it 
indicates to the operating system that the program has terminated normally; 
otherwise, an error occurs. 

4. A file that is required by the #include directive and ends with the extension . h is 
called a header filem C. Later in this book, you'll learn that a header file contains 
the data or function declarations. 

Exercises 

1. No. The angle brackets (< and >) in the #include <stdio.h> expression ask the C 
preprocessor to look for a header file in a directory other than the current one. On 
the other hand, the #include " stdio . h " expression tells the C preprocessor to 
check the current directory first for the header file stdio . h, and then look for the 
header file in another directory. 

2. The following is one possible solution: 

/* 02A02.C */ 
#include <stdio.h> 

main ( ) 
{ 
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printf ("It's fun to write my own program in C.\n"); 
return 0; 

} 

The output of the program is 



It's fun to write my own program in C. 




3. The following is one possible solution: 

/* 02A03.C */ 
#include <stdio.h> 

main() 
{ 

printf ("Howdy, neighbor! \nThis is my first C program. \n" ) ; 
return 0; 

} 

The output of the program is 

Howdy, neighbor! 
This is my first C program. 

The warning message I get when I try to compile the program is that the main ( ) 
function should return a value of integer, because by default, the main ( ) function 
returns an integer. Because the exit ( ) function doesn't return any values, you can 
either put the void data type in front of the main( ) function or replace exit( ) with 
the return statement. 

I got two error (warning) messages on my machine. The first one is ' printf ' 
undefined; the second one is 'main' : 'void' function returning a value. To fix 
the first error, the header file, stdio . h, has to be included first before the printf ( ) 
function can be called from the main( ) function; otherwise, you'll get an error 
message during the stage of linking. To fix the second error, you can either replace 
the return 0; statement with exit (0) ; , or remove the void keyword from the 
code. 

Hour 3, "The Essentials of G Programs" 

Quiz 

1. Yes. Both 74 and 571 are constants in C. 

2. Yes. Both x = 571+1 and x = 12 + y are expressions. 

3. 2methods, *start_f unction, and .End_Exe are not valid function names. 

4. No. 2 + 5 * 2 is equivalent to 2 + 1 0, which gives 1 2; (2 + 5) * 2 is equivalent to 
7*2, which produces 1 4. 

5. Yes. Both 7 % 2 and 4 % 3 produce 1. 
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Exercises 

1 . The following is one possible solution: 
{ 

x = 3; 

y = 5 + x; 

} 

2. The function name, 3integer_add, is illegal in C. 

3. The second statement inside the function needs a semicolon at the end of the 
statement. 

4. The following are two possible solutions: 

/* Method 1: a C function */ 
int MyFunction( int x, int y) 
{ 

int result; 
result = x * y; 
return result; 



or 

/* Method 2: a C function */ 
int MyFunction( int x, int y) 
{ 

return (x * y) ; 

} 

5. The following is one possible solution: 

/* 03A05.C */ 
#include <stdio.h> 

int integer_multiply ( int x, int y ) 
{ 

int result; 
result = x * y; 
return result; 



int main() 
{ 

int sum; 

sum = integer_multiply(3, 5); 

printf("The multiplication of 3 and 5 is %d\n", sum); 
return 0; 
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Hour 4, "Data Types and Names in G 



Quiz 

1. Yes. Both 134/100 and 17/10 give the same result of 1. 

2. Yes. The results of both 3000 + 1 .0 and 3000/1 .0 are floating-point values. 

3. In scientific notation, we have the following expressions: 

□ 3.5e3 

□ 3.5e-3 

□ -3.5e-3 

4. Among the four names, 7th_calculation and Tom' sjnethod are not valid names 
in C. 

Exercises 

1 . The following is one possible solution: 

/* 04A01 .c */ 
#include <stdio.h> 

main ( ) 
{ 

char c1 ; 
char c2; 

d = 7'; 
c2 = ' z' ; 

printf("The numeric value of Z: %d.\n", c1 ) ; 
printf("The numeric value of z: %d.\n", c2) ; 
return 0; 

} 

The output of the program is: 

The numeric value of Z: 90. 
The numeric value of z: 122. 

2. The following is one possible solution: 

/* 04A02.C */ 
#include <stdio.h> 



main ( ) 
{ 

char c1 ; 
char c2; 
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c1 = 72; 
c2 = 104; 

printf("The character of 72 is: %c\n", c1 ) ; 
printf("The character of 104 is: %c\n", c2) ; 
return 0; 

} 

The output of the program is 

The character of 72 is: H 
The character of 104 is: h 

3. No. 32768 is beyond the range of the int data type of 16 bits. 

4. The following is one possible solution: 

/* 04A04.C */ 
#include <stdio.h> 

main ( ) 
{ 

double dblnum; ; 
dbl_num = 123.456; 

printf("The floating-point format of 123.456 is: %f\n", 
dbl_num) ; 

printf("The scientific notation format of 123.456 is: %e\n", 
dbl_num) ; 

return 0; 

} 

The output of the program from my machine is 

The floating-point format of 123.456 is: 123.456000 

The scientific notation format of 123.456 is: 1 . 234560e+002 

5. The following is one possible solution: 

/* 04A05.C */ 
#include <stdio.h> 

main ( ) 
{ 

char ch; 
ch = 1 \n 1 ; 

printf("The numeric value of newline is: %d\n", ch); 
return 0; 

} 

The output of the program is 

The numeric value of newline is: 10 
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Hour 5, "Reading from and Writing to 
Standard I/O" 

Quiz 

1 . Yes, by prefixing the minimum field specifier with the minus sign - . 

2. The main difference between putc ( ) and putchar ( ) is that putc ( ) requires the user 
to specify the file stream. For putchar ( ), the user doesn't need to do so because the 
standard output (stdout) is used as the file stream. 

3. The getchar( ) function returns a value of the int data type. 

4. Within the %1 0 . 3f expression, 1 0 is the value of the minimum field width specifier; 
. 3 is called the precision specifier. 

Exercises 

1 . The following is one possible solution: 

/* 05A01 .c */ 
#include <stdio.h> 

main ( ) 
{ 

char c1 , c2, c3; 

d = 'B' ; 
c2 = 'y' ; 
c3 = 1 e 1 ; 

/* Method I */ 

printf ( "%c%c%c\n" , d , c2, c3) ; 

/* Method II */ 
putchar(c1 ) ; 
putchar(c2) ; 
putchar(c3) ; 

return 0; 

} 

2. The following is one possible solution: 

/* 05A02.C */ 
#include <stdio.h> 

main( ) 
{ 

int x; 
double y; 

x = 123; 

y = 123.456; 
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printf("x: %-3d\n", x) ; 
printf("y: %-6.3f\n", y) ; 

return 0; 

} 

The output of the program is 

x: 123 

y: 123.456 

3. The following is one possible solution: 

/* 05A03.C */ 
#include <stdio.h> 

main ( ) 
{ 

int num1 , num2, num3; 

num1 = 15; 
num2 = 150; 
num3 = 1500; 

printf("The hex format of 15 is: 0x%04X\n", num1 ) ; 
printf("The hex format of 150 is: 0x%04X\n", num2) ; 
printf("The hex format of 1500 is: 0x%04X\n", num3) ; 

return 0; 

} 

The output of the program is 

The hex format of 15 is: 0X000F 
The hex format of 150 is: 0x0096 
The hex format of 1500 is: 0X05DC 

4. The following is one possible solution: 

/* 05A04.C */ 
#include <stdio.h> 

main ( ) 
{ 

int ch; 

printf( "Enter a character : \n ") ; 
ch = getchar() ; 
putchar(ch) ; 

return 0; 

} 

5. You will probably get two error (warning) messages — one stating that getchar( ) is 
undefined and another saying that putchar() is undefined. The reason is that the 
header file, stdio.h, is missing in the code. 
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Hour 6, "Manipulating Data with 
Operators" 

Quiz 

1 . The = operator is an assignment operator that assigns the value of the operand on 
the right side of the operator to the one on the left side. On the other hand, == is 
one of the relational operators; it just tests the values of two operands on both sides 
and finds out whether they are equal to each other. 

2. In the x + - y - - z expression, the first and third minus signs are unary minus 
operators; the second minus sign is a subtraction operator. 

3. 15/4 returns 3. (float)15/4 returns 3. 750000. 

4. No. The y *= x + 5 expression is actually equal to the y = y * (x + 5) expression. 

Exercises 

1 . The following is one possible solution: 

/* 06A01 .c */ 
#include <stdio.h> 

main ( ) 
{ 

int x, y; 

x = 1; 
y = 3; 
x += y; 

printf("The result of x += y is: %d\n", x) ; 

x = 1; 
y = 3; 
x += -y; 

printf("The result of x += -y is: %d\n", x) ; 

x = 1; 
V = 3; 
x -= y; 

printf("The result of x -= y is: %d\n", x) ; 

x = 1; 
y = 3; 
x -= -y; 

printf("The result of x -= -y is: %d\n", x) ; 

x = 1; 
y = 3; 
x *= y; 

printf("The result of x *= y is: %d\n", x) ; 
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x = 1; 
V = 3; 
x *= -y; 

printf("The result of x *= -y is: %d\n", x) ; 
return 0; 

} 

The output of the program is 

The result of x += y is: 4 
The result of x += -y is: -2 
The result of x -= y is: -2 
The result of x -= -y is: 4 
The result of x *= y is: 3 
The result of x *= -y is: -3 

2. The value of z is 1 (one), after the z=x*y==18 expression is executed. 

3. The following is one possible solution: 

/* O6A03.C */ 
#include <stdio.h> 

main() 
{ 

int x; 
x = 1; 

printf("x++ produces: %d\n", x++); 
printf("Now x contains: %d\n", x) ; 

return 0; 
} 

The output of the program is: 

x++ produces: 1 
Now x contains: 2 

4. The following is one possible solution: 

/* 06A04.C */ 
#include <stdio.h> 

main ( ) 
{ 

int x; 
x = 1; 

printf("x = x++ produces: %d\n", x = x++); 

printf("Now x contains: %d\n", x) ; 



return 0; 

} 
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I get 1 and 1 from the two printf ( ) functions in this program. The reason is that, 
in the x = x++ expression, the original value of x is copied into a temporary 
location first, and then x is incremented by 1 . Last, the value saved in the tempo- 
rary location is assigned back to x. That's why the final value saved in x is still 1 . 

5. The program incorrectly uses an assignment operator =, instead of an "equal to" 
relational operator (==). 

Hour 7, "Doing the Same Thing Over and 
Over" 

Quiz 

1. Yes. Both for loops iterate 8 times. 

2. Yes. 

3. No. 

4. Yes. The do-while loop prints out the character d, whose numeric value is 100. 

Exercises 

1. The first for loop contains a statement: 
printf ("%d + %d = %d\n", i, j, i+j); 

But the second for loop contains a null statement. 

2. The following is one possible solution: 

/* 07A02.C */ 
#include <stdio.h> 

main ( ) 
{ 

int i, j; 

for (i=0, j=1; i<8; i++, j++) 

printf ("%d + %d = %d\n", i, j, i+j); 

printf ( "\n" ) ; 

for (i=0, j=1; i<8; i++, 

printf ("%d + %d = %d\n", i, j, i+j); 

return 0; 

} 

3. The following is one possible solution: 

/* 07A03.C */ 
#include <stdio.h> 
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main ( ) 
{ 

int c; 

printf (" Enter a character : \n (enter K to exit)\n"); 
for ( c=' 1 ; c != 'K' ; ) { 

c = getc(stdin) ; 

putchar(c) ; 

} 

printf (" \nOut of the for loop. Bye!\n"); 
return 0; 

} 

4. The following is one possible solution: 

/* 07A04.c: Use a do-while loop */ 
#include <stdio.h> 

main ( ) 
{ 

int i; 
i = 65; 

for (i=65; i<72; i++){ 

printf ("The numeric value of %c is %d.\n", i, i); 

} 

return 0; 

} 

5. The following is one possible solution: 

/* 07A05.C */ 
#include <stdio.h> 

main() 
{ 

int i, j ; 
i = 1; 

while (i<=3) { /* outer loop */ 

printf("The start of iteration %d of the outer loop.\n", i) ; 
j = 1; 

do{ /* inner loop */ 

printf (" Iteration %d of the inner loop.\n", j); 

j++; 

} while ( j<=4) ; 
i++; 

printf ("The end of iteration %d of the outer loop.\n", i) ; 

} 

return 0; 

} 
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Hour 8, "More Operators" 

Quiz 

1. The (x=1 )&&(y=10) expression returns 1; (x=1)&(y=10) returns 0. 

2. In the !y ? x == z : y expression, ! y produces 0, thus the value of the third 
operand y is taken as the value of the expression. That is, the expression returns 1 . 

3. 1 1 001 1 1 1 1 1 0001 1 0 and 001 1 0000001 1 1 001 . 

4. The (x%2==0) | | (x%3==0) expression returns 1, while the (x%2==0)&&(x%3==0) 
expression returns 0. 

3 3 

5. Yes. 8 » 3 is equivalent to 8/2 .1 « 3 is equivalent to 2 . 

Exercises 

1. -x returns 0x1000 because -0xEFFF is equivalent to -01 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (in binary), 
which produces 1000000000000000 (in binary) that is, 0x1000 in hex format). 
Likewise, -y returns 0xEFFF because -0x1000 is equivalent to -1000000000000000 (in 
binary), which yields 01 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (in binary) (that is, 0xEFFF in hex format). 

2. The following is one possible solution: 

/* 08A02.C */ 
#include <stdio.h> 

int main() 
{ 

int x, y; 

x = 0XEFFF; 
y = 0x1000; 

printf("!x returns: %d (i.e., %u)\n", !x, !x); 
printf("!y returns: %d (i.e., %u)\n", !y, !y); 

return 0; 

} 

The output of the program is 

!x returns: 0 (i.e. , 0) 
!y returns: 0 (i.e. , 0) 



3. The following is one possible solution: 



/* 08A03.C */ 
#include <stdio.h> 



int main() 
{ 

int x, y; 
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y = 4; 

printf("x << y returns: %d\n", x « y) ; 
printf("x >> y returns: %d\n", x » y) ; 

return 0; 

} 

The output of the program is 

x « y returns: 1968 
x » y returns: 7 

4. The following is one possible solution: 

/* 08A04.C */ 
#include <stdio.h> 

int main() 
{ 

printf ( "0xFFFF " 0x8888 returns: 0x%X\n", 

0XFFFF A 0x8888) ; 

printf ( "0xABCD & 0x4567 returns: 0x%X\n", 

0XABCD & 0x4567) ; 

printf ( "0xDCBA | 0x1234 returns: 0x%X\n", 

0XDCBA | 0x1234); 

return 0; 

} 

The output of the program is 

0xFFFF ' 0x8888 returns: 0x7777 
0XABCD & 0x4567 returns: 0x145 
0XDCBA | 0x1234 returns: 0XDEBE 

5. The following is one possible solution: 

/* 08A05.C */ 
#include <stdio.h> 

main ( ) 
{ 

int x; 

printf ( "Enter a character : \n (enter q to exit)\n"); 
for ( x=' 1 ; x != 'q' ? 1 : 0; ) { 

x = getc(stdin) ; 

putchar(x) ; 

} 

printf (" \n0ut of the for loop. Bye!\n"); 
return 0; 

} 
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Hour 9, "Playing with Data Modifiers 
and Math Functions" 

Quiz 

1 . No. x contains a negative number that is not the same as the number contained by 
the unsigned int variable y. 

2. First, find the binary format for the positive integer 23456, which is 
01011011101 00000. Then perform the complement operation on 01 01 1 01 1 1 01 00000, 
which gives 1 01 001 0001 01 1 1 1 1 . And finally, add 1 to 1 01 001 0001 01 1 1 1 1 , which 
produces 1 01 001 0001 1 00000. That is 0xA460 in hex. 

3. %lu. 

4. The header file is math . h. 

Exercises 

1 . The following is one possible solution: 

/* 09A01 */ 
#include <stdio.h> 

main ( ) 
{ 

int x; 

unsigned int y; 

x = 0xAB78; 
y = 0xAB78; 

printf("The decimal value of x is %d.\n", x); 
printf("The decimal value of y is %u.\n", y) ; 

return 0; 

} 

The output of the program from my machine is 

The decimal value of x is -21640. 
The decimal value of y is 43896. 

2. The following is one possible solution: 

/* 09A02 */ 
#include <stdio.h> 

main ( ) 
{ 

printf("The size of short int is %d.\n", 
sizeof (short int) ) ; 
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printf("The size of long int is %d.\n", 

sizeof (long int) ) ; 
printf("The size of long double is %d.\n", 

sizeof (long double)); 

return 0; 

} 

3. The following are what I obtain from my machine: 

□ 0x0200 (hex), i.e., 0000001 000000000 (in binary) 

□ 0xFFFF (hex), i.e., 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (in binary) 

□ 0x0080 (hex), i.e., 0000000010000000 (in binary) 

□ 0xFF80 (hex), i.e., 1 1 1 1 1 1 1 1 1 0000000 (in binary) 

4. The following is one possible solution: 

/* 09A04 */ 
#include <stdio.h> 

main ( ) 
{ 

int x; 

x = -23456; 

printf("The hex value of x is 0x%X.\n", x) ; 
return 0; 

} 

The output of the program from my machine is: 
The hex value of x is 0xA460. 

5. The following is one possible solution: 

/* 09A05.C */ 
#include <stdio.h> 
#include <math.h> 

main ( ) 
{ 

double x; 

x = 30.0; /* 45 degrees */ 

x *= 3.141593 / 180.0; /* convert to radians */ 
printf("The sine of 30 is: %f.\n", sin(x)); 
printf("The tangent of 30 is: %f.\n", tan(x)); 



return 0; 

} 
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6. The following is one possible solution (Note that I've used the type casing (double) 

in the assignment statement x=(double)0x19A1 ;): 

/* 09A06.C */ 
#include <stdio.h> 
#include <math.h> 

main ( ) 
{ 

double x; 

x = (double)0x19A1 ; 

printf("The square root of x is: %2.0f\n", sqrt(x)); 
return 0; 

} 



Hour 10, "Getting Controls" 

Quiz 

1. No. 

2. The final result saved in x is 2, after the execution of three cases, 1 - ' , 1 * 1 , and 7 1 . 

3. The final result saved in x is 2. This time, only the case of operator = 1 - ' is 
executed due to the break statement. 

4. The result saved by x is 27. 

Exercises 

1 . The following is one possible solution: 

/* 10A01.C Use the if statement */ 
#include <stdio.h> 

main ( ) 
{ 

int i; 

printf( "Integers that can be divided by both 2 and 3\n"); 
printf( " (within the range of 0 to 100) :\n"); 
for (i=0; i<=100; i++) 
if (i%6 == 0) 

printf(" %d\n", i) ; 

return 0; 

} 

2. The following is one possible solution: 

/* 10A02.C Use the if statement */ 
#include <stdio.h> 
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main ( ) 
{ 

int i; 

printf (" Integers that can be divided by both 2 and 3\n") 
printf( " (within the range of 0 to 100) :\n"); 
for (i=0; i<=100; i++) 
if (i%2 == 0) 
if (i%3 == 0) 
printff" %d\n", i) ; 

return 0; 

} 

3. The following is one possible solution: 

/* 10A03.C */ 
#include <stdio.h> 

main ( ) 
{ 

int letter; 

printf ( "Please enter a letter: \n"); 
letter = getchar ( ) ; 
switch (letter){ 
case 'A' : 

printf("The numeric value of A is: %d\n", 'A'); 
break ; 
case 1 B 1 : 

printf("The numeric value of B is: %d\n", 'B'); 
break; 
case 1 C 1 : 

printf("The numeric value of C is: %d\n", 'C'); 
break; 
default : 
break; 

} 

return 0; 

} 

4. The following is one possible solution: 

/* 10A04.C */ 
#include <stdio.h> 



main ( ) 
{ 



int c; 

printf ( "Enter a character: \n(enter q to exit)\n"); 
while ((c = getc(stdin)) != 'q') { 

/* no statements inside the while loop */ 

} 

printf ( " \nBye! \n" ) ; 
return 0; 
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5. The following is one possible solution: 

/* 10A05.C */ 
#include <stdio.h> 

main ( ) 
{ 

int i, sum; 
sum = 0; 

for (i=1 ; i<8; i++){ 

if ((i%2 == 0) && (i%3 == 0)) 

continue; 
sum += i; 

} 

printf("The sum is: %d\n", sum); 
return 0; 

} 



Hour 11, "An Introduction to Pointers 



Quiz 

1. By using the address-of operator, &. That is, the &ch expression gives the left value 
(the address) of the character variable ch. 

2. The answers are as follows: 

□ Dereference operator 

□ Multiplication operator 

□ Multiplication operator 

□ The first and third asterisks are dereference operators; the second asterisk is a 
multiplication operator. 

3. ptr_int returns the value of the address 0x1 A38; *ptr_int returns the value of 10. 

4. x now contains the value of 456. 

Exercises 

1 . The following is one possible solution: 

/* 11A01 .c */ 
#include <stdio.h> 

main() 
{ 

int x, y, z; 

x = 512; 
y = 1024; 
z = 2048; 
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printf("The left values of x, y, and z are:\n"); 
printf ( "0x%p, 0x%p, 0x%p\n", &x, &y, &z) ; 
printf("The right values of x, y, and z are:\n"); 
printf ("%d, %d, %d\n", x, y, z); 

return 0; 

} 

2. The following is one possible solution: 

/* 11A02.C */ 
#include <stdio.h> 

main ( ) 
{ 

int *ptr_int; 
char *ptr_ch; 

ptr_int = 0; /* null pointer */ 
ptr_ch = 0; /* null pointer */ 

printf ("The left value of ptr_int is: 0x%p\n", 
ptr_int) ; 

printf ("The right value of ptr_int is: %d\n", 
*ptr_int) ; 

printf ("The left value of ptr_ch is: 0x%p\n", 
ptr_ch) ; 

printf ("The right value of ptr_ch is: %d\n", 
*ptr_ch) ; 

return 0; 

} 

3. The following is one possible solution: 

/* 11A03.C */ 
#include <stdio.h> 

main ( ) 
{ 

char ch; 
char *ptr_ch; 

ch = 'A' ; 

printf ("The right value of ch is: %c\n", 

ch); 
ptr_ch = &ch; 

*ptr_ch = 'B 1 ; /* decimal 66 */ 
/* prove ch has been updated */ 
printf ("The left value of ch is: 0x%p\n", 
&ch) ; 

printf ("The right value of ptr_ch is: 0x%p\n", 
ptr_ch) ; 

printf ("The right value of ch is: %c\n", 
ch); 

return 0; 

} 
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4. The following is one possible solution: 



/* 11A04.C */ 

#include <stdio.h> 



main ( ) 
{ 



int x, y; 

int *ptr_x, *ptr_y; 

x = 5; 
V = 6; 
ptr_x = &x; 
ptr_y = &y; 

*ptr_x *= *ptr_y; 

printf("The result is: %d\n", 
*ptr_x) ; 



return 0; 



Hour 1 2, "Storing Similar Data Items" 

Quiz 

1. It declares an int array called array_int with four elements. The statement also 
initializes the array with four integers, 1 2, 23, 9, and 56. 

2. Because there are only three elements in the int array data, and the last element is 
data [2], the third statement is illegal. It may overwrite some valid data in the 
memory location of data [ 3 ] . 

3. The first array, array 1, is a two-dimensional array; the second one, array2, is one- 
dimensional; the third one, array3, is three-dimensional; and the last one, array4, 
is a two-dimensional array. 

4. In a multidimensional array declaration, only the size of the leftmost dimension 
can be omitted. Therefore, this declaration is wrong. The correct declaration looks 
like this: 

char list_ch[] [2] = { 
'A', 'a', 
'B', 'b', 
'C, 'C, 
' D 1 , 'd', 
' E ' j 'e'}; 
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Exercises 

1 . The following is one possible solution: 

/* 12A01 .c */ 
#include <stdio.h> 

main ( ) 
{ 

int i; 

char array_ch[5] = {'A 1 , 'B 1 , 'C, ' D ' , 'E'}; 

for (i=0; i<5; i++) 

printf("%c ", array_ch[i] ) ; 

return 0; 

} 

2. The following is one possible solution: 

/* 12A02.C */ 
#include <stdio.h> 

main ( ) 
{ 

int i; 

char array_ch[5] ; 

for (i=0; i<5; i++) 

array_ch[i] = 'a' + i; 
for (i=0; i<5; i++) 

printf("%c ", array_ch[i] ) ; 

return 0; 

} 

3. The following is one possible solution: 

/* 12A03.C */ 
#include <stdio.h> 

main() 
{ 

int i, size; 

char list_ch[ ] [2] = { 



1 1 , 


' a 


2' , 


'b 


3' , 


' c 


4' , 


'd 


5' , 


1 e 


6' , 


'f 



/* method I */ 

size = &list_ch[5] [1 ] - &list_ch[0] [0] + 1; 
size *= sizeof (char) ; 

printf( "Method I: The total bytes are %d.\n", size); 
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/* method II */ 

size = sizeof (list_ch) ; 

printf( "Method II: The total bytes are %d.\n", size); 

for (i=0; i<6; i++) 
printf("%c %c\n", 

list_ch[i] [0] , list_ch[i] [1 ] ) ; 




} 



return 0; 



4. The following is one possible solution: 



/* 12A04.C */ 
#include <stdio.h> 



main ( ) 
{ 



char array_ch[1 1 ] 



{'I' 
'1' 
'C 



' k 1 , ' e 1 
'\0'}; 



} 



int i; 

/* array_ch[i] in logical test */ 
for (i=0; array_ch[i]; i++) 
printf("%c", array_ch[i] ) ; 

return 0; 



5. The following is one possible solution: 



/* 12A05.C */ 
#include <stdio.h> 

main() 
{ 

double list_data[6] 
1 .12345, 
2.12345, 
3.12345, 
4.12345, 
5.12345}; 

int size; 



/* Method I */ 

size = sizeof (double) * 6; 

printf( "Method I: The size is %d.\n" 



size) ; 



/* Method II */ 

size = sizeof (list_data) ; 

printf( "Method II: The size is %d.\n", size); 



} 



return 0; 
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Hour 1 3, "Manipulating Strings" 

Quiz 

1 . The following two statements are legal: 

□ char str2[] = "A character string"; 

□ char str3 = "A" ; 

2. The following two statements are illegal: 

□ ptr_ch = 1 x 1 ; 

□ *ptr_ch = "This is Quiz 2."; 

3. No. The puts ( ) function appends a newline character to replace the null character 
at the end of a character array. 

4. The %s format specifier is used for reading in a string; the %f is for a float number. 

Exercises 

1 . The following is one possible solution: 

/* 13A01.c: Copy a string to another */ 
#include <stdio.h> 
#include <string.h> 

main() 
{ 

int i; 

char strl [ ] = "This is Exercise 1."; 
char str2[20] ; 

/* Method I */ 
strcpy(str2, strl); 

/* confirm the copying */ 
printf("from Method I: %s\n", str2) ; 

/* Method II */ 

for (i=0; str1[i]; i++) 

str2[i] = strl [i] ; 
str2[i] = 1 \0' ; 
/* confirm the copying */ 
printf("from Method II: %s\n", str2); 

return 0; 

} 

2. The following is one possible solution: 

/* 13A02.c: Measure a string */ 
#include <stdio.h> 
#include <string.h> 
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main ( ) 
{ 



int i, str_length; 

char str[] = "This is Exercise 2."; 




/* Method I */ 
str_length = 0 



for (i=0; str[i] ; i++) 

str_length++; 
printf("The string length is %d.\n", str_length); 

/* Method II */ 

printf("The string length is %d.\n", 
strlen(str) ) ; 

return 0; 

} 

3. The following is one possible solution: 

/* 13A03.c: Use gets() and puts() */ 
#include <stdio.h> 



char str[80] ; 
int i, delt; 

printf( "Enter a string less than 80 characters : \n ") ; 
gets( str ); 
delt = 1 a ' - ' A 1 ; 
i = 0; 

while (str[i]){ 

if ((str[i] >= 'A') && (str[i] <= 'Z')) 

str[i] += delt; /* convert to lowercase */ 
++i; 

} 

printf("The entered string is (in lowercase) : \n" ) ; 
puts( str ); 

return 0; 

} 

4. The following is one possible solution: 

/* 13A04.c: Use scanf() */ 
#include <stdio.h> 

main ( ) 
{ 

int x, y, sum; 

printf( "Enter two integers : \n ") ; 
scant ( "%d%d" , &x, &y); 
sum = x + y; 

printf("The sum is %d\n", sum); 
return 0; 

} 



main ( ) 
{ 
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Hour 14, "Scope and Storage Glasses 
in C" 

Quiz 

1. The int variable x and float variable y, declared outside the myFunction( ), are 
global variables. The int variables, i and j, and the float variable y, declared inside 
the function, are local variables. Also, the two int variables, x and y, declared 
within a block inside myFunction ( ), are local variables with scope limited to the 
block. 

2. For two variables sharing the same name, the compiler can figure out which one to 
use by checking their scopes. The latest declared variable becomes visible by 
replacing the variable that has the same name but is declared in the outer block. If, 
however, two variables sharing the same name are declared in the same block, the 
compiler will issue an error message. 

3. The int variable i declared outside the myFunction ( ) function has the same static 
storage class as the int variable x. The float variable y has an extern storage class. 

Inside the myFunction ( ) function, the two integer variables, i and j, have the auto 
storage class. The float variable z has an extern storage class, and the long variable 
s has a register storage class, index is an integer variable with a static storage 
class. The content of the character array str cannot be changed due to the const 
specifier. 

4. No. It's not legal. You cannot change the content of an array specified by the const 
specifier. 

Exercises 

1. The answers are as follows: 

□ { int x; } 

□ { const char ch; } 

□ { static float y; } 

□ register int z; 

□ char *ptr_str = 0; 

2. The following is one possible solution: 

/* 14A02.C */ 
#include <stdio.h> 



int x = 1234; /* program scope */ 

float y = 1.234567f; /* program scope */ 
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void function_1 (int x, double y) 
{ 



printf("From f unction_1 : \n x 
} 



=%d, y=%f\n", x, y); 



main ( ) 
{ 




int x = 4321; /* block scope 1*/ 
f unction_1 (x, y); 

printf ( "Within the main block: \n x=%d, y=%f\n", x, y) ; 

/* a nested block */ 

{ 

float y = 7.654321f; /* block scope 2 */ 
f unction_1 (x, y) ; 

printf ( "Within the nested block :\n x=%d, y=%f\n", x, y); 



3. The following is what I obtain from running the C program given in this exercise: 



x=0, y=0 

x=0, y=1 

x=0, y=2 

x=0, y=3 

x=0, y=4 



Because x has a temporary storage with the block scope, and y has a permanent 
storage, x is set to 0 every time the program execution enters the for loop, but the 
value saved in y is kept. 

4. The following is one possible solution: 

/* 14A04.c: Use the static specifier */ 

#include <stdio.h> 

/* the add_two function */ 

int add_two(int x, int y) 

{ 

static int counter = 1 ; 
static int sum = 0; 

printf ("This is the function call of %d,\n", counter++) ; 
printf ("the previous value of sum is %d,\n", sum); 
sum = x + y; 
return sum; 

} 

/* the main function */ 

main() 

{ 

int i, i ; 

for (i=0, j=5; i<5; i++, j--) 

printf("the addition of %d and %d is %d.\n\n", 
i, j, add_two(i, j)); 

return 0; 

} 



} 

return 0; 



} 
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Hour 1 5, "Functions in C" 



Quiz 

1. The answers are as follows: 

□ int f unction_1 (int x, int y); is a function declaration with a fixed 
number of arguments. 

□ void function_2(char *str) ; is a function declaration with a fixed number 
of arguments. 

□ char *asctime(const struct tm *timeptr) ; is a function declaration with a 
fixed number of arguments. 

□ int f unction_3( void) ; is a function declaration with no arguments. 

□ void function_5(void) ; is a function declaration with no arguments. 

□ char f unction_4(char c, ...); is a function declaration with a variable 
number of arguments. 

2. The second expression is a function definition; that is, 
int f unction_2(int x, int y) {return x+y;} 

3. The int data type is the default data type returned by a function if a type specifier 
is omitted. 

4. The third one, char function_3( ...);, is illegal. 

Exercises 

1 . The following is one possible solution: 

/* 15A01 .c: */ 
#include <stdio.h> 
#include <time.h> 

void GetDateTime (void) ; 

main( ) 
{ 

printf( "Before the GetDateTime ( ) function is called . \n" ) ; 
GetDateTime () ; 

printf( "After the GetDateTime ( ) function is called. \n"); 
return 0; 

} 

/* GetDateTime() definition */ 

void GetDateTime(void) 

{ 

time_t now; 
int i; 
char *str; 

printf ( "Within GetDateTime ( ) . \n" ) ; 
time(&now) ; 
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str = asctime(localtime(&now) ) ; 
printf( "Current date and time is: "); 
for (i=0; str[i]; i++) 




printf("%c", str[i]); 



} 



2. The following is one possible solution: 



/* 15A02.C */ 
#include <stdio.h> 

int MultiTwo(int x, int y) ; 

main () 
{ 

printf("The result returned by MultiTwo() is: %d\n", 

MultiTwo(32, 10)); 
return 0; 

} 

/* function definition */ 
int MultiTwo(int x, int y) 
{ 

return x * y; 

} 

3. The following is one possible solution: 

/* 15A03.C */ 
#include <stdio.h> 
#include <stdarg.h> 

int Multilnt(int x, ...); 



int 


d1 


= 1 ; 


int 


d2 


= 2; 


int 


d3 


= 3; 


int 


d4 


= 4; 



printf( "Given an argument: %d\n", d1); 

printf("The result returned by Multilntf) is: %d\n\n", 

Multilnt(1, d1)); 
printf( "Given an argument: %d, %d, %d, and %d\n", d1 , d2, d3, d4) ; 
printf("The result returned by Multilntf) is: %d\n\n", 

Multilnt(4, d1, d2, d3, d4)); 

return 0; 

} 

/* definition of Multilnt() */ 

int Multilnt(int x, ...) 

{ 

va_list arglist; 
int i; 

int result = 1 ; 



main () 
{ 
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printf("The number of arguments is: %d\n", x) ; 
va_start (arglist, x); 
for (i=0; i<x; i++) 

result *= va_arg (arglist, int); 
va_end (arglist); 
return result; 

} 

4. The va_arg ( ) fetches arguments from left to right on my machine. The following is 
one possible solution: 

/* 15A04.C */ 
#include <stdio.h> 
#include <stdarg.h> 



double AddDouble(int x, ...); 



main () 
{ 

double d1 = 1.5 

double d2 = 2.5 

double d3 = 3.5 

double d4 = 4.5 



printf( "Given an argument: %2.1f\n", d1 ) ; 

printf("The result returned by AddDouble( ) is: %2.1f\n\n", 

AddDouble(1 , d1 ) ) ; 
printf( "Given arguments: %2.1f and %2.1f\n", d1 , d2); 
printf("The result returned by AddDouble( ) is: %2.1f\n\n", 

AddDouble(2, d1, d2)); 
printf( "Given arguments: %2.1f, %2.1f and %2.1f\n", d1, d2, d3) ; 
printf("The result returned by AddDouble ( ) is: %2.1f\n\n", 

AddDouble(3, d1 , d2, d3)); 
printf( "Given arguments: %2.1f, %2.1f, %2.1f, and %2.1f\n", d1 , d2, d3, 
»d4); 

printf("The result returned by AddDouble ( ) is: %2.1f\n", 

AddDouble(4, d1 , d2, d3, d4)); 
return 0; 



/* definition of AddDouble() */ 
double AddDouble(int x, ...) 
{ 

va_list arglist; 
int i; 

double argument, result = 0.0; 
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printf("The number of arguments is: %d\n", x) ; 
va_start (arglist, x) ; 
for (i=0; i<x; i++){ 

argument = va_arg (arglist , double); 

printf( "Argument passed to this function: %f\n", argument); 
result += argument; 

} 

va_end (arglist); 
return result; 
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Hour 16, " Applying Pointers 



Quiz 

1. I obtain the following answers from my machine: 




□ 4 bytes 

□ 4 bytes 

□ 4 bytes 

□ 12 bytes 

□ 12 bytes 

□ 12 bytes 

2. Because 0x1 00A - 0x1006 gives 4, and one int takes 2 bytes, ptrl and ptr2 are two 
integers apart. Therefore, the answer is 2. 

3. 0x0230 and 0x0260. 

4. The answers are as follows: 

□ *(ptr + 3) fetches 'A'. 

□ ptr - ch gives 1. 

□ *(ptr - 1) fetches 'a'. 

□ *ptr = 'F' replaces ' b' with ' F'. 



1 . The following is one possible solution: 

/* 16A01 .c */ 
#include <stdio.h> 

void StrPrint(char *str); 
main ( ) 



Exercises 



{ 



char string[ ] = "I like C! 



StrPrint (string) ; 



return 0; 



} 



void StrPrint(char *str) 
{ 



printf ( "%s\n" , str); 

} 



2. The following is one possible solution: 



/* 16A02.C */ 
#include <stdio.h> 
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void StrPrint(char *str); 

main() 

{ 

char string[] = "I like C! 1 
char *ptr; 
int i; 

ptr = string; 
for (i=0; ptr[i] ; i++){ 
if (ptr[i] == 'i') 

ptr[i] = 'o' ; 
if (ptr[i] == 'k') 
ptr[i] = ' v 1 ; 

} 

StrPrint(ptr) ; 



return 0; 



} 



void StrPrint(char *str) 
{ 

printf ( "%s\n" , str); 

} 

3. The following is one possible solution: 

/* 16A03.C */ 
#include <stdio.h> 

void StrPrint(char str[][15], int max); 

main ( ) 

{ 

char str[2] [15] = { 

"You know what , " , 
"C is powerful. " }; 

StrPrintfstr, 2); 

return 0; 



} 

void StrPrint(char str[][15], int max) 
{ 

int i; 

for (i=0; i<max; i++) 
printf ("%s\n" , str[i]); 

} 

4. The following is one possible solution: 

* 16A04.C */ 
#include <stdio.h> 

/* function declarations */ 

void StrPrintl (char **str1 , int size); 

void StrPrint2(char *str2) ; 



/* main() function */ 
f g main() 
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char *str[7] = { 

"Sunday" , 

"Monday" , 

"Tuesday" , 

"Wednesday" , 

"Thursday" , 

"Friday" , 

"Saturday" } ; 
int i, size; 

size = 7; 

StrPrintl (str, size); 
for (i=0; i<size; i++) 
StrPrint2(str[i] ) ; 

return 0; 



} 



/* function definition */ 
void StrPrintl (char **str1 , int size) 
{ 

int i; 

for (i=0; i<size; i++) 

printf ( "%s\n" , str1[i]); 

} 

/* function definition */ 
void StrPrint2(char *str2) 
{ 

printf ( "%s\n" , str2); 

} 

Hour 1 7, "Allocating Memory 



Quiz 

1. The answers are as follows: 

□ 200 bytes 

□ 200 bytes 

□ 200 bytes 

□ 0 bytes 

2. The statement is 

ptr = realloc(ptr, 150 * sizeof (int ) ) ; 

3. The final size is 120 bytes, provided the int data type is 1 byte long. 

4. The final size is 0. In other words, all allocated memory blocks have been released 
by the last statement. 



r 
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Exercises 



1 . The following is one possible solution: 

/* 17A01 .c */ 
#include <stdio.h> 
#include <stdlib.h> 

/* main() function */ 

main ( ) 

{ 

int *ptr_int; 

int i, sum; 

int max = 0; 

int termination = 0; 

printf( "Enter the total number of integers : \n ") ; 

scanf("%d", &max); 
/* call malloc() */ 
ptr_int = malloc(max * sizeof ( int ) ) ; 
if (ptr_int == NULL){ 

printf ("mallocf) function failed. \n"); 

termination = 1 ; 

} 

else{ 

for (i=0; i<max; i++) 
ptr_int[i] = i + 1 ; 

} 

sum = 0; 

for (i=0; i<max; i++) 

sum += ptr_int [ i] ; 
printf("The sum is %d.\n", sum); 
f ree(ptr_int) ; 

return termination; 

} 

2. The following is one possible solution: 

/* 17A02.C */ 
#include <stdio.h> 
#include <stdlib.h> 

/* main() function */ 

main ( ) 

{ 

float *ptr_flt; 

int termination = 0; 

/* call calloc() */ 

ptr_flt = calloc(100, sizeof (float) ) ; 

if (ptr_flt == NULL){ 

printf ("callocO function failed. \n"); 

termination = 1 ; 

} 

else{ 



ptr_flt = realloc(ptr_flt, 150 * sizeof (float )) ; 




r 
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} 



else 

f ree(ptr_flt) ; 



if (ptr_flt == NULL){ 

printf ("realloc() function failed. \n"); 
termination = 1 ; 



} 




printf ( "Done! \n" ) ; 
return termination; 

} 

3. The following is one possible solution: 

/* 17A03.C */ 
#include <stdio.h> 
#include <stdlib.h> 

/* main() function */ 

main ( ) 

{ 

float *ptr1 , *ptr2; 
int i; 

int termination = 1 ; 
int max = 0; 

printf ( "Enter the total number:\n"); 
scant ("%d", &max); 

ptrl = malloc(max * sizeof (float )) ; 
ptr2 = calloc(max, sizeof (float )) ; 

if (ptrl == NULL) 

printf ( "malloc ( ) failed. \n"); 
else if (ptr2 == NULL) 

printf ( "calloc ( ) failed. \n"); 
else{ 

for (i=0; i<max; i++) 

printf ("ptrl [%d]=%5.2f , ptr2 [%d] =%5 . 2f \n " , 
i, *(ptM + i), i, *(ptr2 + i)); 
f ree(ptr1 ) ; 
f ree(ptr2) ; 
termination = 0; 



printf ( " \nBye ! \n " ) ; 
return termination; 

} 

4. The following is one possible solution: 

/* 17A04.c: Use the realloc() function */ 

#include <stdio.h> 

#include <stdlib.h> 

#include <string.h> 

/* function declaration */ 

void StrCopy(char *str1, char *str2); 

/* nain() function */ 



} 
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main ( ) 
{ 

char 



char * 
int i: 



<str[4] 



ptr; 



{"There's music in the sighing of a reed;", 
"There's music in the gushing of a rill;", 
"There's music in all things if men had ears;" 
"There earth is but an echo of the spheres. \n" 

}; 



int termination = 0; 



ptr = realloc(NULL, strlen( (str[0] ) + 1) * sizeof (char) ) ; 
if (ptr == NULL){ 

printf ( " realloc ( ) failed. \n"); 

termination = 1 ; 

} 

else{ 

StrCopy (str[0] , ptr) ; 
printf ("%s\n" , ptr); 
for (i=1; i<4; i++){ 

ptr = realloc(ptr, (strlen (str [ i] ) + 1) * sizeof ( char) ) ; 
if (ptr == NULL){ 

printf (" realloc () failed. \n"); 
termination = 1 ; 

i = 4; /* break the for loop */ 

} 

else{ 

StrCopy(str[i] , ptr); 
printf ( "%s\n" , ptr); 

} 

} 

} 

realloc(ptr, 0); 
return termination; 

} 

/* function definition */ 

void StrCopy (char *str1 , char *str2) 

{ 

int i; 



for (i=0; str1[i]; i++) 

str2[i] = strl [i] ; 
str2[i] = ' \0' ; 

} 
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Hour 1 8, "More Data Types and 
Functions" 

Quiz 

1. The enumerated names Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, and Dec 
represent the values of % to 1 1 , respectively. 
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2. The values of 0, 10, 11, and 12 are represented by the enumerated names namel, 
name2, name3, and name4, respectively. 

3. Thetypedef long int BYTE32; and BYTE32 x, y, z; statements are equivalent to 
long int x, y, z;. 

typedef char *STRING[16]; andSTRING stn , str2, str3; are equivalent to char 
*str1[16], *str2[16], *str3[16]; 

4. No. The void keyword in the main() function indicates that there is no argument 
passed to the function. 



Exercises 

1 . The following is one possible solution: 



/* 18A01 .c */ 
#include <stdio.h> 

main (void) 
{ 

enum tag {namel , 

name2 = 10, 
name3, 
name4 }; 

printf("The value represented by namel is: %d\n", 
namel ) ; 

printf("The value represented by name2 is: %d\n", 
name2) ; 

printf("The value represented by name3 is: %d\n", 
name3) ; 

printf("The value represented by name4 is: %d\n", 
name4) ; 

return 0; 

} 



2. The following is one possible solution: 



/* 18A02.C */ 
#include <stdio.h> 

main(void) 
{ 

typedef char WORD; 
typedef int SHORT; 
typedef long LONG; 
typedef float FLOAT; 
typedef double DFLOAT; 

printf("The size of WORD is: %d-byte\n", sizeof (WORD) ) ; 
printf("The size of SHORT is: %d-byte\n", sizeof (SHORT) ) ; 
printf("The size of LONG is: %d-byte\n", sizeof (LONG) ) ; 
printf("The size of FLOAT is: %d-byte\n", sizeof (FLOAT) ) ; 
printf("The size of DFLOAT is: %d-byte\n", sizeof (DFLOAT) ) ; 



} 



return 0; 
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3. The following is one possible solution: 

/* 18A03.C */ 
#include <stdio.h> 

enum con{MIN_NUM = 0, 

MAX_NUM = 100}; 

int f Recur(int n) ; 

main() 
{ 

int i, sum1 , sum2; 

sum1 = sum2 = 0; 
for (i=1; i<=MAX_NUM; i++) 
sum1 += i; 

printf("The value of sum1 is %d.\n", sum1 ) ; 
sum2 = f Recur(MIN_NUM) ; 

printf("The value returned by fRecur() is %d.\n", sum2); 
return 0; 

} 

int fRecur(int n) 
{ 

if (n > MAX_NUM) 

return 0; 
return fRecur(n +1) + n; 

} 

4. The following is one possible solution: 

/* 18A04.c: Command-line arguments */ 
#include <stdio.h> 

main (int argc, char *argv[], char *en[]) 
{ 

int i; 

if (argc < 2){ 

printf("The usage of this program is:\n"); 

printf ("18A04.EXE argumentl argument2 [ . . . argumentN] \n" ) ; 

} 

else { 

printf("The command-line arguments are:\n"); 
for (i=1; i<argc; i++) 

printf ("%s ", argv[i]); 
printf ("\n") ; 

} 

return 0; 

} 



Answers to Quiz Questions and Exercises 



485 



Hour 1 9, "Collecting Data Items of 
Different Types" 

Quiz 

1. The semicolon (;) should be included at the end of the structure declaration. 

2. u, v, and w are three structure variables. 

3. We can initialize the array of the automobile structure like this: 

struct automobile { 
int year; 

char model[8]} car[2] = { 
{1997, "Taurus"}, 
{1997, "Accord"}}; 

4. The member structure is a forward-referencing structure; the list structure is a self- 
referencing structure. 



Exercises 

1 . The following is one possible solution: 



/* 19A01 .c */ 
#include <stdio.h> 



main (void) 
{ 

struct automobile { 
int year; 
char model[10] ; 
int engine_power; 
double weight; 
} sedan = { 
1997, 

"New Model" , 

200, 

2345.67}; 



printf ( "year: %d\n", sedan. year); 

printf( "model: %s\n", sedan . model) ; 

printf ( "engine_power: %d\n", sedan . engine_power) ; 

printf ("weight: %6.2f\n", sedan .weight) ; 



return 0; 

} 

2. The following is one possible solution: 

/* 19A02.C */ 
#include <stdio.h> 



r 
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struct employee { 
int id; 

char name[32] ; 

}; 

void Display (struct employee s); 

main (void) 
{ 

/* structure initialization */ 
struct employee info = { 

0001 , 

"B. Smith" 

}; 

printf("Here is a sample: \n"); 
Display (info) ; 

printf ( "What ' s your name?\n"); 

gets(info.name) ; 
printf ( "What ' s your ID number?\n"); 

scanf("%d", Sinfo.id); 

printf (" \nHere are what you entered: \n" ) ; 
Display (info) ; 

return 0; 

} 

/* function definition */ 

void Display (struct employee s) 

{ 

printf ( "Employee Name: %s\n", s.name); 
printf ( "Employee ID #: %04d\n\n", s.id); 

} 

3. The following is one possible solution: 

/* 19A03.C Use the -> operator */ 
#include <stdio.h> 

struct computer { 
float cost; 
int year; 
int cpu_speed; 
char cpu_type[ 16] ; 



typedef struct computer SC; 

void DataReceive(SC *ptr_s); 

main (void) 
{ 

SC model; 



}; 




DataReceive (&model) ; 

printf ("Here are what you entered:\n") ; 
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printf ( " Year : %d\n", model. year); 
printf ( "Cost: %6.2f\n", model. cost); 
printf ("CPU type: %s\n", model . cpu_type) ; 
printf ("CPU speed: %d MHz\n" , model . cpu_speed) ; 



return 0; 

void DataReceive(SC *ptr_s) 
{ 

printf ("The type of the CPU inside your computer?\n" ) ; 

gets(ptr_s->cpu_type) ; 
printf ("The speed (MHz) of the CPU?\n"); 

scant ( "%d" , &(ptr_s ->cpu_speed) ) ; 
printf ("The year your computer was made?\n"); 

scanf("%d", &( ptr_s ->year ) ) ; 
printf ("How much you paid for the computer?\n" ) ; 

scanf("%f", &(ptr_s->cost) ) ; 

} 

4. The following is one possible solution: 

/* 19L04.C Arrays of structures */ 
#include <stdio.h> 



struct haiku { 
int start_year; 
int end_year; 
char author[16] ; 
char strl [32] ; 
char str2[32] ; 
char str3[32] ; 

}; 

typedef struct haiku HK; 
void DataDisplay (HK *ptr_s); 



main (void) 
{ 

HK poem[2] = { 
{ 1641, 
1716, 
"Sodo" , 

" Leading me along " , 

"my shadow goes back home", 

"from looking at the moon." 

}, 

{ 1729, 
1781 , 

"Chora" , 

"A storm wind blows", 

"out from among the grasses", 

"the full moon grows." 

} 

}; 
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/* define an array of pointers with HK */ 
HK *ptr_poem[2] = {&poem[0], &poem[1]}; 
int i; 

for (i=0; i<2; i++) 

DataDisplay(ptr_poem[i] ) ; 

return 0; 



void DataDisplay (HK *ptr_s) 
{ 



printf ( 
printf ( 
printf ( 
printf ( 
printf ( 

} 



%s\n", ptr_s->str1 ) ; 
%s\n", ptr_s->str2) ; 
%s\n", ptr_s->str3) ; 
-- %s\n", ptr_s->author) ; 

(%d -%d) \n\n" , ptr_s ->start_year, ptr_s ->end_year) ; 
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5. The following is one possible solution: 

/* 19A05.C */ 
#include <stdio.h> 

struct resume { 
char name[16] ; 
struct date *d[2] ; 

}; 

struct date { 
int year; 
char school[32] ; 
char degree[8] ; 

}; 

typedef struct resume RSM; 
typedef struct date DATE; 

void InfoDisplay (RSM *ptr, int max); 

main (void) 
{ 

DATE under = { 
1985, 

"Rice University" , 
"B.S." 

}; 

DATE graduate = { 
1987, 

"UT Austin" , 
"M.S." 

}; 

RSM tony = { 
"Tony" , 
{ 

Sunder, 
&graduate 

} 

}; 
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printf("Here is Tony's resume: \n"); 
Inf oDisplay (&tony , 2); 



} 



return 0; 



/* definition of Inf oDisplay ( ) */ 
void InfoDisplay (RSM *ptr, int max) 
{ 

int i; 



printf ( "Name: %s\n", ptr->name); 
for (i=0; i<max; i++){ 

printf ( "School name: %s\n", ptr->d[i] ->school) ; 

printf ( "Graduation year: %d\n", ptr->d[i] ->year) ; 

printf ("Degree: %s\n", ptr->d[i] ->degree) ; 

} 

} 



Hour 20, "Unions: Another Way to 
Collect Dissimilar Data" 

Quiz 

1. The first statement is the declaration of a union with the tag name of _union. The 
second statement defines two union variables, x and y, with the a union data type. 

2. The semicolon (;) is missed in two places: at the end of the declaration of char 
model[8] and at the end of the declaration of the union. 

3. The two union members have the same value, 1997. 

4. The size of the a_structure structure is 6 bytes; the size of the a_union union is 4 
bytes. 

Exercises 

1. The following is the modified version. The content of the name array is partially 

overwritten by the value assigned to the double variable price. 

/* 20A01 .c */ 
#include <stdio.h> 
#include <string.h> 

main(void) 
{ 

union menu { 

char name[23] ; 

double price; 
} dish; 

printf ("The content assigned to the union separately : \n" ) ; 
/* access to name */ 
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strcpy (dish . name , "Sweet and Sour Chicken") 
/* access to price */ 
dish. price = 9.95; 

printf("Dish Name: %s\n", dish. name); 
printf("Dish Price: %5.2f\n", dish. price); 

return 0; 

} 

2. The following is one possible solution: 

/* 20A02.C */ 
#include <stdio.h> 

union employee { 
int start_year; 
int dpt_code; 
int id_number; 

}; 

void DataDisplay (union employee u); 

main (void) 
{ 

union employee info; 

/* initialize start_year */ 
info.start_year = 1997; 
DataDisplay (info) ; 

/* initialize dpt_code */ 
info.dpt_code = 8; 
DataDisplay (info) ; 

/* initialize id */ 
info.id_number = 1234; 
DataDisplay (info) ; 



return 0; 



} 



/* function definition */ 

void DataDisplay (union employee u) 

{ 

printf ("Start Year: %d\n", u . start_year) ; 
printf("Dpt. Code: %d\n", u.dpt_code); 
printf("ID Number: %d\n", u . id_number) ; 

} 

The output of the program is 

Start Year: 1997 

Dpt. Code: 1997 

ID Number: 1997 

Start Year: 8 

Dpt. Code: 8 

ID Number: 8 

Start Year: 1234 

Dpt. Code: 1234 

ID Number: 1234 
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3. The following is one possible solution: 

/* 20A03.C */ 
#include <stdio.h> 
#include <string.h> 

struct survey { 
char name[20] ; 
union { 

char state[32] ; 

char country [32] ; 
} place; 

}; 

void DataEnter(struct survey *s); 
void DataDisplay (struct survey *s); 

main (void) 
{ 

struct survey citizen; 

DataEnter(Scitizen) ; 
DataDisplayf&citizen) ; 



} 



return 0; 



/* definition of DataDisplay ( ) */ 
void DataDisplay (struct survey *ptr) 
{ 

printf ( " \nHere are what you entered: \n"); 
printf("Your name is %s.\n", ptr->name); 
printf("You are from %s.\n", ptr - >place . state) ; 
printf (" \nThank you!\n"); 

} 

/* definition of DataEnter() */ 
void DataEnter(struct survey *ptr) 
{ 

char is_yes[4] ; 

printf ( "Please enter your name:\n"); 
gets(ptr->name) ; 

printf ("Are you a U. S. citizen? (Yes or No)\n"); 

gets(is_yes) ; 
if ((is_yes[0] == 'Y') ! j 
(is_yes[0] == 'y')){ 

printf ( "Enter the name of the state:\n"); 

gets(ptr->place. state) ; 
} else { 

printf ( "Enter the name of your country : \n" ) ; 
gets(ptr->place. country) ; 

} 
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The following is the output of the program on my machine: 

Please enter your name: 
Tony 

Are you a U. S. citizen? (Yes or No) 
Yes 

Enter the name of the state: 
Texas 

Here are what you entered: 
Your name is Tony. 
You are from Texas. 

Thank you! 

4. The following is one possible solution: 

/* 20A04.C */ 
#include <stdio.h> 
#include <string.h> 

struct bit_field { 
int yes : 1 ; 

}; 

struct survey { 

struct bit_field flag; 
char name[20] ; 
union { 

char state[32] ; 

char country [32] ; 
} place; 

}; 

void DataEnter(struct survey *s); 
void DataDisplay (struct survey *s); 

main (void) 
{ 

struct survey citizen; 

DataEnterf&citizen) ; 
DataDisplay (&citizen) ; 

return 0; 

} 

/* function definition */ 

void DataEnter(struct survey *ptr) 

{ 

char is_yes[4] ; 

printf (" Please enter your name:\n"); 
gets(ptr->name) ; 
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printf("Are you a U.S. citizen? (Yes or No)\n"); 

gets(is_yes) ; 
if ( (is_yes[0] == 1 Y 1 ) | | 
(is_yes[0] == 'y')){ 

printf( "Enter the name of the state:\n"); 

get s(ptr->place. state) ; 

ptr->f lag. yes = 1 ; 
} else { 

printf ( "Enter the name of your country : \n" ) ; 
gets(ptr->place. country) ; 
ptr->f lag. yes = 0; 



*ptr) 



} 

} 

/* function definition */ 
void DataDisplay (struct survey 
{ 

printf (" \nHere are what you've entered:\n" 
printf (" Name : %s\n", ptr->name); 
if (ptr->f lag . yes) 

printf ("The state is: 
ptr->place. state) 

else 

printf ("Your country 

ptr->place. country) ; 
printf (" \nThanks and Bye!\n"); 

} 



fcs\n" 



is: %s\n" 



Hour 21, "Disk File Input and Output: 
Part I" 

Quiz 

1. The first expression tries to open an existing binary file called test . bin for reading 
and writing. The second expression tries to open an existing text file called 
test.txt for appending. The last expression tries to create a text file, called 

test . ini, for reading and writing. 

2. The f open ( ) function returns a null pointer when an error occurs during the 
procedure of opening a file. It's not legal to do any reading or writing with a null 
file pointer. Therefore, the code is wrong because it calls f getc ( ) when f open ( ) 
returns a null pointer. 

3. The mode is set to read-only, but the code tries to write a character to the opened 
file by calling the f putc ( ) function. 

4. The code still reads a text file by using the file pointer f ptrl , even though the file 
pointer f ptrl has been closed. 
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Exercises 

1 . The following is one possible solution: 

/* 21A01 .c */ 
#include <stdio.h> 

enum {SUCCESS, FAIL}; 

int CharRead(FILE *fin) ; 

main (void) 
{ 

FILE *fptr; 

char filename! ]= "haiku.txt"; 
int reval = SUCCESS; 

if ((fptr = fopen (filename, "r")) == NULL){ 
printf ( "Cannot open %s.\n", filename); 
reval = FAIL; 

} else { 

printf (" \nThe total character number is %d.\n", 

CharRead(f ptr) ) ; 
f close(fptr) ; 

} 

return reval; 

} 

/* definition of CharRead() */ 

int CharRead(FILE *fin) 

{ 

int c, num; 
num = 0; 

while ( (c=fgetc(fin) ) != E0F){ 
putchar(c) ; 
++num; 

} 

return num; 

} 

2. The following is one possible solution: 

/* 21A02.C */ 
#include <stdio.h> 
#include <string.h> 

enum {SUCCESS, FAIL, MAX_LEN = 80}; 

void LineWrite(FILE *fout, char *str) ; 



main (void) 
{ 
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FILE *fptr; 
char str[MAX_LEN+1 ] ; 
char f ilename[32] ; 
int reval = SUCCESS; 

printf( "Please enter the file name:\n"); 
gets(f ilename) ; 

printf( "Enter a string:\n"); 
gets(str) ; 

if ((fptr = f open (filename , "w")) == NULL){ 

printf ( "Cannot open %s for writing. \n", filename); 

reval = FAIL; 
} else { 

LineWriteffptr, str) ; 

f close(fptr) ; 

} 

return reval; 

} 

/* definition of LineWrite() */ 

void LineWrite(FILE *fout, char *str) 

{ 

fputs(str, fout); 
printf ( "Done! \n" ) ; 

} 

3. The following is one possible solution: 

/* 21A03.C */ 
#include <stdio.h> 

enum {SUCCESS, FAIL}; 

void CharWrite(FILE *fout, char *str) ; 

main (void) 
{ 

FILE *fptr; 

char filename! ]= "test_21.txt"; 

char str[]= "Disk file I/O is tricky."; 

int reval = SUCCESS; 

if ((fptr = fopen (filename, "w")) == NULL){ 

printf ( "Cannot open %s.\n", filename); 

reval = FAIL; 
} else { 

CharWriteffptr, str); 

f close(fptr) ; 

} 



} 



return reval; 
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/* function definition */ 

void CharWrite(FILE *fout, char *str) 

{ 

int i, c; 
i = 0; 

while ( (c=str[i] ) != ' \0' ){ 
putchar(c) ; 
fputc(c, fout); 
i++; 

} 

} 

4. The following is one possible solution: 

/* 21A04.C */ 
#include <stdio.h> 
#include <string.h> 

enum {SUCCESS, FAIL}; 

void BlkWrite(FILE *fout, char *str) ; 

main (void) 
{ 

FILE *fptr; 

char filename! ]= "test_21.txt"; 

char str[]= "Disk file I/O is tricky."; 

int reval = SUCCESS; 

if ((fptr = f open (filename , "w")) == NULL){ 

printf ( "Cannot open %s.\n", filename); 

reval = FAIL; 
} else { 

BlkWrite(fptr, str) ; 

f close(fptr) ; 

} 

return reval; 

} 

/* function definition */ 

void BlkWrite(FILE *fout, char *str) 

{ 

int num; 

num = strlen(str) ; 

fwrite(str, sizeof (char) , num, fout); 
printf ( "%s\n" , str); 

} 
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Hour 22, "Disk File Input and Output: 
Part II" 

Quiz 

1. Yes. The two statements are equivalent. 

2. No. The two statements are not equivalent, unless the current file position indica- 
tor is indeed at the beginning of the file. 

3. The scant ( ) function reads from the test . txt file, instead of the default input 
stream, because the f reopen ( ) function has redirected the input stream and 
associated it with the test .txt file. 

4. The four double data items together are going to take 32 bytes in the binary file, if 
the size of the double data type is 8 bytes long. 

Exercises 

1 . The following is one possible solution: 

/* 22A81 .c */ 
#include <stdio.h> 

enum {SUCCESS, FAIL, MAX_LEN = 80}; 

void PtrSeek(FILE *fptr); 
long PtrTell ( FILE *fptr); 
void DataRead(FILE *fptr) ; 
int ErrorMsg (char *str) ; 

main (void) 
{ 

FILE *fptr; 

char filename! ]= "LaoTzu.txt"; 
int reval = SUCCESS; 

if ((fptr = fopen(filename, "r")) == NULL){ 

reval = ErrorMsg (filename) ; 
} else { 

PtrSeek(f ptr) ; 

fclose(f ptr) ; 

} 



return reval; 



} 



/* function definition */ 
void PtrSeek(FILE *fptr) 
{ 

long offsetl, offset2, offset3; 
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offsetl = PtrTell(fptr) ; 

DataRead(fptr) ; 

offset2 = PtrTell(fptr) ; 

DataRead(fptr) ; 

offset3 = PtrTell(fptr) ; 

DataRead(fptr) ; 

printf ( " \nRe - read the paragraph : \n ") ; 

/* re-read the third sentence */ 
fseek(fptr, offset3, SEEKSET) ; 
DataRead(fptr) ; 

/* re-read the second sentence */ 
fseek(fptr, offset2, SEEKSET) ; 
DataRead(fptr) ; 

/* re-read the first sentence */ 
fseek(fptr, offsetl, SEEKSET) ; 
DataRead(fptr) ; 



/* function definition */ 
long PtrTell ( FILE *fptr) 
{ 

long reval; 

reval = ftell(f ptr) ; 

printf("The fptr is at %ld\n", reval); 

return reval; 

} 

/* function definition */ 
void DataRead(FILE *fptr) 
{ 

char buff [MAX_LEN] ; 

fgets(buff, MAX_LEN , fptr); 
printf ("%s", buff); 

} 

/* function definition */ 
int ErrorMsg (char *str) 
{ 

printf ( "Cannot open %s.\n", str); 
return FAIL; 

} 

2. The following is one possible solution: 

/* 22A02.C */ 
#include <stdio.h> 

enum {SUCCESS, FAIL, MAX_LEN = 80}; 
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void PtrSeek(FILE *fptr); 
long PtrTell(FILE *f ptr) ; 
void DataRead(FILE *fptr) ; 
int ErrorMsg (char *str) ; 




main (void) 
{ 



FILE *fptr; 

char filename! ]= "LaoTzu.txt"; 
int reval = SUCCESS; 

if ((fptr = fopen(f ilename, "r")) == NULL){ 

reval = ErrorMsg (filename) ; 
} else { 

PtrSeek(f ptr) ; 

fclose(f ptr) ; 



return reval; 

} 

/* function definition */ 
void PtrSeek(FILE *fptr) 
{ 

long offsetl, offset2, offset3; 

offsetl = PtrTell(fptr) ; 

DataRead(fptr) ; 

offset2 = PtrTell(fptr) ; 

DataRead(fptr) ; 

offset3 = PtrTell(fptr) ; 

DataRead(fptr) ; 

printf ( " \nRe - read the paragraph : \n ") ; 
/* re-read the third sentence */ 
fseek(fptr, offset3, SEEKSET) ; 
DataRead(fptr) ; 

/* re-read the second sentence */ 
fseek(fptr, offset2, SEEKSET) ; 
DataRead(fptr) ; 

/* re-read the first sentence */ 

rewind(f ptr) ; /* rewind the file position indicator */ 
DataRead(fptr) ; 



/* function definition */ 
long PtrTell(FILE *fptr) 
{ 

long reval; 

reval = ftell(f ptr) ; 

printf ("The fptr is at %ld\n", reval); 

return reval; 

} 



} 



} 
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/* function definition */ 
void DataRead(FILE *fptr) 
{ 

char buff [MAX_LEN] ; 

fgets(buff, MAX_LEN , fptr); 
printf("%s", buff); 

} 

/* function definition */ 
int ErrorMsg (char *str) 
{ 

printf( "Cannot open %s.\n", str); 
return FAIL; 

} 

3. On my machine, the data . bin binary file is 10 bytes. The following is one possible 

solution: 

/* 22A03.C */ 
#include <stdio.h> 

enum {SUCCESS, FAIL}; 

void DataWrite(FILE *fout); 
void DataRead(FILE *fin); 
int ErrorMsg (char *str) ; 

main (void) 
{ 

FILE *fptr; 

char filename! ]= "data. bin"; 
int reval = SUCCESS; 

if ((fptr = fopenffilename, "wb+")) == NULL){ 

reval = ErrorMsg(f ilename) ; 
} else { 

DataWrite(fptr) ; 

rewind (fptr) ; 

DataRead(f ptr) ; 

f close(f ptr) ; 

} 

return reval; 

} 

/* function definition */ 
void DataWrite(FILE *fout) 
{ 

double dnum; 
int inum; 

dnum = 123.45; 
inum = 10000; 
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printf ( "%5.2f \n" , dnum) ; 

fwrite(&dnum, sizeof (double) , 1, tout); 

printf ( "%d\n" , inum) ; 

fwrite(&inum, sizeof (int), 1, fout); 




} 



/* function definition */ 



void DataRead(FILE *fin) 
{ 

double x; 
int y; 

printf (" \nRead back from the binary file:\n"); 
fread(&x, sizeof (double) , (size_t)1, fin); 
printf ("%5.2f\n" , x); 
fread(&y, sizeof (int), (size_t)1, fin); 
printf ( "%d\n" , y); 



/* function definition */ 
int ErrorMsg (char *str) 
{ 

printf ( "Cannot open %s.\n", str) ; 
return FAIL; 

} 

4. The following is one possible solution: 

/* 22A04.C */ 
#include <stdio.h> 

enum {SUCCESS, FAIL, 
MAX_NUM = 3, 
STR_LEN = 23}; 

void DataRead(FILE *fin); 
int ErrorMsg (char *str) ; 

main (void) 
{ 

FILE *fptr; 

char filename! ]= "strnum.mix" ; 
int reval = SUCCESS; 

if ((fptr = f reopen(f ilename, "r", stdin)) == NULL){ 

reval = ErrorMsg(f ilename) ; 
} else { 

DataRead(f ptr) ; 

f close(fptr) ; 



} 



} 



return reval; 



} 



/* function definition */ 
void DataRead(FILE *fin) 
{ 
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int i; 
int miles; 

char cities[STR_LEN] ; 

printf("The data read:\n"); 
for (i=0; i<MAX_NUM ; i++){ 

scant ("%s%d" , cities, &miles); 

printf ( "%-23s %d\n", cities, miles); 

} 



/* function definition */ 
int ErrorMsg (char *str) 
{ 

printf ( "Cannot open %s.\n", str) ; 
return FAIL; 

} 

Hour 23, "The C Preprocessor" 

Quiz 

1. The semicolon (;) should not be included at the end of the macro definition 
because a macro definition ends with a newline, not a semicolon. 

2. The value of 82 is assigned to result due to the assignment expression 
result = 1+9*9. 

3. The message of Under #else. is printed out. 

4. The message of Under #ifdef. is printed out. 

Exercises 

1 . The following is one possible solution: 

/* 23A01 .c */ 
#include <stdio.h> 
/* main() function */ 
main ( ) 
{ 

#define human 100 

#define animal 50 
#define computer 51 

#define SUN 0 

#define MON 1 

#define TUE 2 

#define WED 3 

#define THU 4 

#define FRI 5 

#define SAT 6 
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printf (" human : %d, animal: 
human, animal, computer) 



printf ( 


SUN 


%d\n" 


SUN 


printf ( 


MON 


%d\n" 


MON 


printf ( 


TUE 


%d\n" 


TUE 


printf ( 


WED 


%d\n" 


WED 


printf ( 


THU 


%d\n" 


THU 


printf ( 


FRI 


%d\n" 


FRI 


printf ( 


SAT 


%d\n" 


SAT 



fed, computer: %d\n", 



return 0; 

} 

2. The following is one possible solution: 

/* 23A02.C */ 
#include <stdio.h> 



#define MULTIPLY(val1 , val2) ((vail) * (val2)) 
#define NOERROR 0 

main (void) 
{ 

int result; 



result = MULTIPLY(2, 3) ; 



printf ( "MULTIPLY(2, 3) produces value of %d.\n", result); 



return N0_ERR0R; 

} 

3. The following is one possible solution: 

/* 23A03.C */ 
#include <stdio.h> 



#define UPPER_CASE 0 
#define NO ERROR 0 



main (void) 
{ 

#if UPPER_CASE 

printf ("THIS LINE IS PRINTED 0UT,\n"); 

printf ("BECAUSE UPPER_CASE IS DEFINED. \n" ) ; 
#elif LOWER_CASE 

printf("This line is printed out,\n"); 

printf ("because LOWER_CASE is def ined . \n " ) ; 
#else 

printf("This line is printed out,\n"); 

printf ( "because neither UPPER_CASE nor LOWER_CASE is def ined . \n ") ; 
#endif 



} 



return N0_ERR0R; 
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4. The following is one possible solution: 

/* 23A04.c: */ 
#include <stdio.h> 

#define C_LANG 'C 
#define B_LANG 'B' 
#define N0_ERR0R 0 

main (void) 
{ 

#if C_LANG == 'C 
#if B_LANG == 'B' 
#undef C_LANG 

#define C_LANG "I know C language. \n" 
#undef B_LANG 

#define B_LANG "Also, I know BASIC. \n" 
printf ("%s%s", C_LANG , B_LANG) ; 

#else 

#undef C_LANG 

#define C_LANG "I only know C language. \n" 
printf ("%s", C_LANG); 
#endif 
#elif B_LANG == 'B' 
#undef B_LANG 

#define B_LANG "I only know BASIC. \n" 
printf ("%s", B_LANG); 
#else 

printf ("I don't know C or BASIC. \n"); 
#endif 

return N0_ERR0R; 

} 



